Introduction
The geographical concentration of production and employment is an established fact, both in the United States and in the European Union. Spain is no exception: at the end of the nineties the three biggest provinces i accounted for 37% of total employment and for 41% of industrial employment (VILADECANS, 2004) . When the analysis is carried out for a single manufacturing sector, this unequal geographical distribution becomes even greater: in the case of the Paper and the Chemical Products industries these employment percentages rise to 57%
and 55% respectively. The entry of new firms also shows high geographical concentration since, between 1992 and 1996, 44% of new industrial firms were located in the 13 biggest Spanish metropolitan areas ii . The geographic concentration of an economic activity can be analysed with various indexes and methodologies. In the case of Spain, a number of articles have analysed the concentration of its manufacturing activities using different databases and methodologies (see, for example, ALONSO et al. 2004 and PALUZIE et al. 2004 ). Both these analyses conclude that the level of concentration is very high and that this level differs considerably between industries.
The economic literature identifies several factors that may contribute to an explanation of the localization patterns of new manufacturing activities: input costs, availability of raw materials, infrastructure stock, local tax level, and the incentives offered by industrial and regional policies, and even, for some activities, the weather. Though many factors influence different aspects of the location decision of industrial firms, in this paper we will concentrate on the influence of agglomeration economies. There is a substantial body of empirical literature on the nature and the extent of agglomeration economies (see ROSENTHAL and STRANGE, 2004 , for a survey). Most papers analyse the effects of agglomeration economies availability, but it entails several methodological problems. These problems can be mitigated by focusing on intra-metropolitan location, assuming that some of the factors that influence the location of new firms are common to all the alternative locations inside a given metropolitan area. Another reason for the interest in the intra-metropolitan location patterns is the need to establish whether higher production costs in central cities produce dispersion in the location of new industrial firms towards the periphery of the metropolitan areas or, alternatively, whether the economic environment of the central city, including the costs, can still attract certain specific firms. So it is also worth analysing the location of new firms for a variety of industries, in order to test for differences in suburbanization patterns. In fact, one of the main contributions of our analysis is not that we are analysing why a metropolitan area with more agglomeration economies receives more new firms than another with fewer such economies, but rather what actually happens inside each metropolitan area. Empirically, our methodology involves the introduction of dummies for each metropolitan area, which allows us to control for all the common factors inside the area, some of which are not easily measured.
This paper follows the line of research into the location of new firms in Spanish cities started in ARAUZO (2005) , ARAUZO and MANJÓN (2004) and COSTA et al. (2004) , but focuses above all on the location patterns of new manufacturing firms inside the 13 biggest Spanish metropolitan areas. This approach represents an improvement, because we study the microempirics of agglomeration economies at this geographical level. We also aim to establish whether the location of new manufacturing firms has undergone a process of suburbanisation and whether these new firms locate in the surrounding areas of big cities or, alternatively, whether they locate near the centre. In fact, our hypothesis is that by the mid-eighties some The paper is organised as follows: in the second section we present an overview of the influence of agglomeration economies on firm location at the intra-metropolitan level and introduce the process of suburbanisation and the role of the central city as a possible new tendency in the intra-metropolitan location of these activities. In the third section we present our empirical analysis, first describing the database, then discussing the evidence for the location of these firms and finally performing the econometric specification. The fourth section presents the results, and the fifth section concludes.
2. An overview of the literature
Agglomeration economies and the creation of new firms
The empirical literature that analyses the influence of agglomeration economies on industrial activity already has a long tradition. Several approaches have been applied to analyse the effect of these economies on the behaviour of firms. ROSENTHAL and STRANGE (2004) classify agglomeration economies in three groups, depending on their scope: industrial, geographic and temporal. Apart from these three different but complementary approaches, in the empirical analysis, there are different ways to test the influence of agglomeration economies on firms' behaviour: the effect on their productivity, on their employment growth, and on their wages (see ROSENTHAL and STRANGE, 2003, WHEATON and LEWIS, 2002 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 GLAESER et al., 1992 and HENDERSON et al. 1995, as good examples of these different approaches). Finally, some empirical studies have analysed the influence of agglomeration economies on the location of employment or firms, in general, and on the location of new plants in particular. This latter approach is the one in which we are interested for our analysis. FIGUEIREDO et al. (2002) , GUIMARÃES et al. (2004 and 2000) , HOLL (2004a and 2004b ) and ROSENTHAL and STRANGE (2003 and 2004 are good examples of analyses of the location of new firms, and COUGHLIN and SEGEV (2000) , LIST (2001), and WOODWARD (1992) are good examples of analyses of location determinants of multinational firms. We should stress that in most of the references we mention, the empirical analysis has been performed with microdata (new firms locating in different geographical areas). This is a considerable advantage with regard to an aggregated analysis (one that uses the whole employment of an area, for example) because when we use individual data the problem of the endogenous agglomeration economy variables disappears.
Though the empirical analyses in these papers are applied to different countries and use different databases, most of them analyse the location of firms at the local level and introduce as explanatory variables the characteristics of the economic environment used as proxies of agglomeration economies. They conclude that, to different degrees, these variables have a clear implication in the geographical distribution of new industrial activities. In the Spanish case, some recent papers have also analysed the determinants of new firm location at the local level: ALAÑÓN et al. (2007) , ARAUZO (2005 and 2007) , ARAUZO and MANJÓN (2004) , COSTA et al. (2004) and HOLL (2004a) . All these papers have in common their use of local data, Spanish municipalities, and the use of the economic environment of the firm as an explanatory variable, in some cases specifically called "agglomeration economies". 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Most papers analyse the effect of agglomeration economies on firm location at the regional or metropolitan level. The reason for this approach is probably data availability, but this approach entails several problems. First, with the exception of some countries like the US, the number of regions or metropolitan areas tends to be quite small, which means that the geographical variation in locational factors may be also quite limited. And second, the pure effect of agglomeration economies may be difficult to identify in inter-metropolitan analyses because there are so many locational factors which may influence inter-metropolitan location (and are sometimes very difficult to quantify) and which may be correlated with agglomeration economies. This problem can be mitigated by focusing on intra-metropolitan location and assuming that some of these factors are common to all the alternative locations/municipalities inside a given metropolitan area.
Agglomeration economies and the intra-metropolitan location of firms
There is a long tradition of analysing intra-metropolitan industrial location in the United
States. The works of ERICKSON and WASYLENKO (1980) , CARLINO and MILLS (1987) , BOARNET (1994) , DEITZ (1998) , OUWERSLOOT and RIETVELD (2000) and ROSENTHAL and STRANGE (2005) are good examples. The last of these papers specifically analyses the influence of agglomeration economies at this geographical scale.
More recently, and since more disaggregated data have become available, other papers have been published with the same objective but performing the empirical application in metropolitan areas in other countries (BAUDEWYNS (1999) in Belgium, WU (1999) in China, MAOH et al. (2005) in Canada and CHAKRAVORTY et al. (2005) in India or VAN SOEST et al. (2006) in Holland, for example). These papers, however, analyse the location of firms inside a single metropolitan area. The only paper analysing intra-metropolitan location with a database covering several metropolitan areas is ROSENTHAL and STRANGE (2003) .
With many different metropolitan areas to draw on, these authors are able to control for It should be noted that the demographic and economic structure of a metropolitan area is not homogeneous. In fact, the analysis applied to the intra-metropolitan level normally separates the central city from the periphery (comprising the rest of the municipalities of the metropolitan area). This is another reason for the interest in intra-metropolitan location patterns: to establish whether higher production costs in central cities (due to land costs, wages, congestion, transport costs, among others) could produce dispersion or suburbanisation in the location of some new industrial firms towards the periphery of the metropolitan areas or, alternatively, whether the economic environment of the central cities can still attract specific activities.
Some authors believe that certain specific traits make the suburbanisation process less acute in Europe -especially in Spain -than in the US. This, however, is not strictly true because suburbanisation is an ongoing process in metropolitan areas in Spain: in terms of economic activity it started in the mid-eighties, just after the economic/industrial crisis, and in terms of population in the nineties. In fact, the intensity of urban sprawl has accelerated in the last two decades, possibly as a consequence of rising personal incomes and the changing economic structure. Therefore, although the starting points are different, the fundamental problems of metropolitan areas in the US, Europe and Spain in particular are similar. The analysis we perform here may also have interesting implications for scenarios outside Spain. In spite of this interest, few studies have analysed the interdependencies between central cities and their suburbs in the Spanish (or European) case (SOLÉ and VILADECANS, 2004 , is one). in recent years the increasing costs of congestion, the deterioration of the amenities and the soaring wage levels have led to a growing migration from the centres of the metropolitan areas towards the periphery. These sprawl movements affect not only the population but certain manufacturing firms and even some services activities as well (BODENMAN, 2000) .
The suburbanisation of traditional manufacturing activities, which use large surface areas, is a widely accepted process.
This paper seeks to go a step further and, in addition to the analysis of location patterns of new industrial firms at the intra-metropolitan level, analyses whether these firms tend to locate in the centre of the metropolitan area or on the periphery. We also wish to test whether the process of suburbanisation affects high-tech activities which make less use of land and have less need for inputs from big urban agglomerations. To this end we analyse the location of new firms in several industries in order to identify any differences in their location patterns.
3. The empirical analysis
The territorial unit of analysis
As explained above, the main objective of this paper is to analyse the location decisions of new firms at the intra-metropolitan level: that is to say, to use the municipalities belonging to each of the metropolitan areas as geographical units. In Spain there is no formal 
The database
Our main database is the REI (Spanish Industrial Establishments Register), which provides plant-level microdata on the location of new industrial establishments at a local level. The basic unit for the REI is a business establishment, a single physical location where industrial operations are performed. Specifically, we know the municipality where each new industrial establishment starts its activity, the year of opening, the sector and the number of employees.
Our database covers the period from 1992 to 1996. Table A During the period analysed (from 1992 to 1996) 5,569 new manufacturing establishments began their activity in the 13 metropolitan areas under consideration (see Table 1 ). Most of them belonged to low technology sectors (3,570), followed by intermediate sectors (1, 549) and, at some distance, by high sectors (450). Most of the entering firms were small, as almost 83% of entrants had ten employees or fewer (see Table A .2, in the Appendix). It seems to suggest that the central city has specific inputs related to the most advanced activities and which make them more attractive. Table 2 shows that the higher the technological level of new entrants, the higher their concentration at the core of the metropolitan area. This specific location pattern emerges because high technology firms seem to require the kind of environment offered by central cities more than that offered by the periphery. On the basis of this, our hypothesis is that new firms in the most advanced manufacturing sectors will prefer to locate their activities in, or very close to, the city centre itself.
The econometric specification
When conducting location analyses, there are various methodological issues concerning the data that must be taken into consideration. One of these is the so-called "zero problem".
Specifically, our data shows that of the 330 municipalities in the areas analysed, 321 were chosen as a site by one or more industrial establishments iv . This means we are analysing location decisions that affect 97% of municipalities, but this situation changes when we shift our analysis and examine each industry separately. The situation in which a large number of territories (municipalities) receive no industrial establishments (zero entries) is reasonable if we are working at a very disaggregated geographical level like the municipality, or at a disaggregated industry level. Specifically, if we take into account the sectoral differences of those entrants, some specific patterns arise (see Table 3 ). While for high technological sectors only 33.9% of the municipalities received new firms, in Food products and beverages 73.9%
of the municipalities were chosen by at least one firm. So, our industry-level data present the "zero problem".
[INSERT Like many studies of industrial location (see ARAUZO, 2005; CIEŚLIK, 2005; ARAUZO and MANJÓN, 2004; HOLL, 2004a and 2004b; LIST, 2001; and WU, 1999) , in this paper we model the number of new firm locations in each municipality (between 1992 and 1996) as a
Poisson-distributed random variable in which the parameter λ i is related to the regressors vector x i that measures local characteristics. Specifically, we consider that the probability that a municipality will attract a firm depends on the specific attributes of the municipality (CIEŚLIK, 2005) : introduces an individual unobserved effect into the conditional mean:
where ε i shows either a specification error or some cross-sectional heterogeneity with exp (ε i ) having a gamma distribution with mean 1.0 and variance α.
As mentioned, one of the advantages of Poisson models is that they deal with the "zero problem". However, in so doing they make two important assumptions that need to be taken into account. The first assumption is that the mean and the variance should be equal is often violated when Poisson models are used to model the industrial location phenomenon, given the concentration of industrial establishments in specific areas (this causes the variance to be greater than the mean, which is known as the "overdispersion problem"). This problem can be solved by using a negative binomial model, which allows the variance to exceed the mean. In the Negative Binomial model the variance equals: This second problem can also be overcome by using a negative binomial model.
The descriptive statistics of the entrants (Table 4 ) display signs of overdispersion for all the industries considered (CAMERON and TRIVEDI, 1998), and there is also an important "zero problem" for all industries. These results point to the possibility of using other count data models that can deal with these technical shortcomings.
[INSERT Our results showed alpha to be significantly different from zero, which reinforces our initial assumption that the Poisson model was not the best choice. Thus, we decided to use this subsequent estimation for our empirical results.
Empirical model and variables
Now that the econometric method and its specification seem clear, we need to find the variables of the vectors of locations attributes. These attributes that, according to the economic literature, theoretically affect firm location have been fully described. But, in the empirical approach, and especially working at local level, it is not easy to find variables to quantify all the factors; our approach, which involves analysing the effect of agglomeration economies on the creation of new firms inside metropolitan areas, solves this problem because we use dummy variables for each metropolitan area to control for all the aspects that affect firm location and that are common within each of the metropolitan areas. The independent variables we introduce in the estimation are those that we consider to be different for each of the municipalities in the metropolitan area. This approach is in line with recent studies that seek to analyse the effect of agglomeration economies over very short distances. ROSENTHAL and STRANGE (2003) refer to this approach as the microgeography of agglomeration. In our case, we are working within a very small geographical area, i.e. a metropolitan area.
As we stressed above, we aim to analyse the sectoral scope of agglomeration economies (urbanisation economies and location economies) xi inside each of the metropolitan areas and 1991 (REI database).
In this way we can proxy the dynamics of the productive structure. In order to analyse the suburbanisation process and the influence of the central city on new firms' location, we need a variable to measure the physical position of a city inside its metropolitan area. This variable is the distance of each municipality from the central city. To measure this distance, we use the radial distance from the geographical co-ordinates of each city obtained from the National 
Results
The results of the estimation of the model are presented in Table 6 . As our aim was to identify the specific location patterns of industries with different technological levels, we performed econometric regressions for each of the six industries previously selected. All the estimations have a good explanatory capacity and the likelihood ratio test of alpha, which indicates whether a Poisson or Negative Binomial estimation is more appropriate, favours the latter. (LIST, 2001; WOODWARD, 1992; GUIMARÃES et al., 2000) , a mainly negative effect (ARAUZO and MANJÓN, 2004; GUIMARÃES et al., 2004; FIGUEIREDO et al., 2002 ) and a mixed effect (ARAUZO, 2005; COSTA et al., 2004; COUGHLIN and SEGEV, 2000) . In the literature, this variable has been used as proxy for urbanisation economies and for land costs (COUGHLIN and SEGEV, 2000) . If we proxy urbanisation economies we would expect a positive relationship between them and the location of new firms (given that entrants will be positively affected by the existence of urbanisation economies) and if we proxy land costs we would expect a negative relationship (given that entrants will avoid locating in costly areas) xiii . Though the effect on low technology and high technology industries is the same, the reasons for this might differ in these industries: high tech firms need an innovative environment, which is usually found in more densely populated cities, whereas low tech firms are labour-intensive and need to be located in more densely populated cities where larger amounts of labour are available.
Second, the effect of the variable which is a proxy of the effect of location economies (Previous entries: PE) is positive and significant for all industries. This evidence is very common in this type of analysis (see ROSENTHAL and STRANGE, 2003, and COSTA et al., 2004) . Except for the Leather and Food and beverages industries, the smallest coefficient and equipment and Chemical products) and for one of the low technology industries (Food and beverages). It should also be noted that the higher the technological level of the industry, the higher the negative coefficient of the distance variable was found to be. This means that the most advanced activities prefer to locate their establishments within, or as close as possible to, the central city itself. Thus, there is a more marked effect for the more highly skilled activities which need to maintain good accessibility to the centre of the metropolitan areas. These results suggest that, even though a suburbanisation process exists and some firms may indeed move away from the centre of the metropolitan areas, they prefer to locate their activity close to the central city because it allows them to maintain fluid communications with the centre and so benefit from the greater advantages of agglomeration. ARAUZO, 2005, and ARAUZO and MANJÓN, 2004 , for instance) we concluded that firms prefer to avoid higher wages and there is a spatial mismatch between the municipalities in which people live and those in which people work, and that this mismatch is greater for more highly qualified individuals.
Additionally, we can also assume that these skilled workers (those holding a university degree) prefer a better environment (residential amenities), do not work in the same municipality as the one in which they live, and work (predominantly) in the high technology sectors. Therefore, it would be logical to find that the location of skilled workers has no influence on the location of high technology firms.
Conclusions
The objective of this paper was to analyse the influence of agglomeration economies on the location of new firms within the largest metropolitan areas of Spain, drawing on data for manufacturing firms for the period 1992-1996. In line with recent research and the latest empirical findings, the model incorporates two types of agglomeration economies:
urbanisation economies (the influence of the area's economic activity) and localisation economies (the effects of specialisation in one sector on an area as a determining factor in the location of firms belonging to that sector). Some recent empirical analyses assume that the influence of these economies differs according to the industry being analysed. For this reason, we reproduce the analysis for six manufacturing industries that present different productive We believe that one of the main contributions of this paper is the fact that the empirical analysis is undertaken at the intra-metropolitan level. This approach is in line with recent developments that suggest that what occurs over very short distances, i.e., between the municipalities of a metropolitan area, provides the key to understanding the impact of agglomeration economies. This approach has a further methodological advantage because it allows us to control for aspects that influence firm location and which are also common to all the municipalities belonging to the same metropolitan area. For this reason, we introduce a dummy for each of the metropolitan areas included in the econometric analysis.
Additionally, an analysis of intra-metropolitan location allows us to determine whether higher production costs in central cities lead to new industrial firms taking up dispersed locations in the periphery of metropolitan areas or, alternatively, whether the economic environment of the central city, even those that generate high costs, can still attract certain specific firms.
Thus, it is also worth analysing the location of new firms operating in the six chosen sectors in order to test for differences in suburbanization patterns.
In line with recently reported evidence in the literature, our results indicate that agglomeration economies are an important factor in determining the location of new manufacturing firms.
The location of newly established firms in most of the industries analysed was influenced to 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 This suggests that the specialisation of a municipality in a particular industry will always attract new firms in this sector. Third, the results we obtained for the distance from the central city variable were, as expected, negative and significant for all high and intermediate technology sectors and for one of the low technology industries. Interestingly, the higher the technological level of the industry became, the higher was the negative coefficient of the distance variable that we recorded. In line with our initial hypothesis, this means that the most advanced activities prefer to locate their establishments within, or as close as possible to, the central city itself. These results suggest that, even though a suburbanisation process exists and some firms may indeed move away from the centre of the metropolitan areas, they still prefer to locate their activity close to the central city because this allows them to maintain fluid communications with the central city and so benefit from the greater advantages of agglomeration. In terms of policy measures, and given these differences in the location patterns within the manufacturing industries, efforts to attract new firms should take into account the characteristics of the municipalities. The first step in any policy design process should clearly be the identification of industries that are likely to choose a specific area and subsequent promotional efforts should focus on the industries identified in this first stage. In Spain, the smallest political and administrative units are the cities, understood as municipalities. There are more than 9,000 municipalities of very differing sizes. The next level up in political terms is that of the provinces (of which there are 50 in the Spanish case) and this level is equivalent to the NUTS III.
ii In section 3.1 we provide a detailed description of the characteristics of the Spanish metropolitan areas used in this paper.
iii We expected to obtain different location patterns according to the broad characteristics of each industrial sector (measured in terms of technological level), so it was not necessary to use data from all manufacturing activities.
iv The nine municipalities that did not receive new industrial firms were: San Juan Bautista, Tiana, Cañete de las Torres, Espejo, Hoyo de Manzanares, Teverga, Gorliz, Lekeitio and Plentzia. These are small municipalities with a mean population of 3,759 inhabitants.
v In those models the dependent variable is a count variable (here, the number of times that an industrial establishment locates in a municipality).
vi Obviously, working at a local level involves more observations than at the regional or national levels. The "problem" is the inbuilt restrictions of the econometric software concerning the maximum number of alternatives that can be estimated using a conditional logit model. Therefore, having more observations constitutes a major "problem".
vii One problem with this argument is how to choose the samples. Because an undetermined number of firms were not able to locate, we did not count them. All of these are counted as zero.
viii See CAMERON and TRIVEDI (1998) for a detailed discussion as to how zero observations contribute to the likelihood function.
ix The goodness-of-fit test divides the range of the data into intervals. Then, the number of points within each interval is compared to the expected number of points for that interval according to the hypothesized distribution of the data (here the hypothesis should have a Poisson distribution). Here we have used the deviance statistic (see CAMERON and TRIVEDI, 1998 ).
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